Research of exotic plant species detection and risk analysis of invasive plant was conducted in Halimun-Salak corridor area. This study aimed to conduct inventory of exotic plant species in this area and to perform risk analysis of invasive to the exotic plants found. The invasion risk assessment of detected exotic plants was analyzed using Weed Risk Assessment Procedure (WRAP) method. Moreover, analysis of multi-dimensional scaling (MDS) based on inequality was performed on relative humidity, light intensity, and soil pH. There are eleven exotic plant species consisted of three tree species and eight species of herbs/shrubs. and are the exotic species with the highest and the lowest WRAP score, respectively. MDS analysis shows that exotic tree species have similar environmental variables. Moreover, environmental variables of are relatively different from other exotic species found in the Halimun-Salak corridor.
INTRODUCTION
Halimun-Salak corridor ecosystem is important because it is not only a mountain forest ecosystem, but also acts as a connecting corridor between Mount Salak and Mount Halimun. Moreover, Halimun-Salak corridor has several risk factors associated with the threat to ecosystem integrity. Along with habitat degradation, fragmentation and disturbance from human activities, invasive alien species (IAS) (including invasive alien plants) being one of the factors that poses a threat to the integrity of the Halimun-Salak corridor ecosystem (JICA 2005) . Within an 11 years period (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) , the width of the Halimun-Salak corridor has decreased from 1.4 km (1990) to 0.7 km (2001) (Cahyadi 2003) . On the other hand, there are lack of studies on invasive species in South East Asia, where the biodiversity hotspot lies in (Peh 2010) .
Considering invasive species issues, detection and risk analysis of invasive plants are needed in the management of invasive plants. Upon the detection, alien species which potentially become invasive could be detected and managed earlier so that management cost becomes cheaper. By doing risk assessment, existed exotic plants, either invasive or not invasive can be estimated and ranked due to its invasiveness rates or invasiveness possibilities. Therefore, management prioritization of exotic invasive plants will be accomplished easier with risk assessment. Risk assessment reflects the chances of an exotic species to become invasive in the future or reflects the rate of invasiveness itself. Weed Risk Assessment Procedure (WRAP) (Virtue 2008 ) is a risk assessment system used to assess the risk of invasive plant species from an exotic species that are already existed in a new host area.
The objective of this study was to conduct inventory of exotic plants (either invasive or not invasive (yet)) that are already existed in the Halimun-Salak corridor. This study also aimed to look at the risk of exotic plants to become invasive in the Halimun-Salak corridor. In addition, this study also aimed to analyze the diversity of habitat environment (micro-environment) variables (pH, light intensity and air humidity) of areas where exotic species were detected. 
MATERIALS AND METHODS

Study site
Exotic plants detection
Exotic species inventory was conducted at 27 observation points in 7 different locations in the Halimun-Salak corridor. Sampling areas covered by the detection sampling are: Bivak, Legok Buluh, Cigorowek-3, Palahlar, Pasir Panjang, Pasir Bedil and Kubang (Table 1) Detection samplings were conducted in two types of locations. The first location type is the area adjacent to forest access road into the woods with the assumption that the exotic species introduction pathway is via humans (carried away to the forest by humans). The second location type is the area inside the forest interior with the assumption that in addition to human pathways, exotic species can also be dispersed by the help of animals, wind and other vectors.
At each sampling point, exploratory observation of the exotic plant species was conducted within a radius of 3 meters from the point of observation. Exotic plant species were observed and recorded.
Invasiveness risk assessment
Exotic plants that have been detected were then assessed by using Australia Weed Risk Assessment Procedure (WRAP) (Virtue 2008) to assess the risk of invasiveness. WRAP is a framework used to analyze the risk of an invasive exotic plant that are already existed in an invaded area. WRAP consists of questions that should be answered and then scoring was performed based on the answers. The scoring decision was conducted fully based on available scientific information provided from online global invasive plant database such as Pacific Island Ecosystem at Risk (PIER) and Invasive Species Specialist Group (ISSG), IUCN database. Total accumulated value of all WRAP scoring answer was expressed as a risk score. The risk scores are quantitative and can be compared between one species and another in the analysis. WRAP used in this study were adapted and modified to match the conditions and circumstances in et al. BIOTROPIA Vol. 21 No. 1, 2014 the study locations as provided in Annex 1. Accuracy of the risk assessment results is measured using logistic regression analysis to generate the ROC curve (receiver operating characteristic, using MYSYSTAT 13) that describes how accurate risk analysis model used (Quinn & Keough 2002 On every detection sampling plot, ecological (micro-environment) data were recorded for analysis of ecological habitats. Habitat ecological data recorded include: air relative humidity, light intensity, and soil pH. Analysis of multi-dimensional scaling (MDS) was based on inequality using XLSTAT software (Microsoft Excel add-in) and was conducted based n micro-environment data. MDS analysis was used to examine the degree of differences among detected exotic species based on its microenvironment/ micro-habitat variables measured.
Based on the sampling detection of exotic plants in 27 locations of the study site, species area curve is presented in Figure 1 . The curve indicates the relation between the numbers of sampling plots which was taken with the addition of new exotic species detected.
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RESULTS AND DISCUSSION
Detected exotic plants in the Halimun-Salak corridor based on modified WRAP scoring results are presented in Table 2 . Shepard diagram of MDS analysis is presented in Figure 4 . Shepard diagram indicates the reliability of the data used in the MDS analysis.
Based on the detection results, from totally 11 exotic species detected, four of them are tree species: , , and . The rest of other seven species are herbaceous/shrubs. Based on detection sampling data, two exotic tree species having FR value above 10% are and . is native to South America (Backer & Backhuizen 1963) . This plant is likely to spread rapidly in the HalimunSalak corridor because of rapid spread through the animal's assistance that eats the fruit.
Exotic species can become invasive when it got past the "barrier" that exists in the invaded locations (Theoharides & Dukes 2007) . In general, exotic plants have become invasive when it is said to have had offspring and form new colonies that are relatively numerous and have an adverse impact to invaded ecosystems (Richardson  2000) . However, not all exotic species detected are able to reach interior part of the forest where the forest canopy cover is still relatively intact. Most of the exotic plants of the Asteraceae found in the exterior forest areas or in the forest gaps (forest openings). MDS analysis showed that two Asteraceae species ( and ) have different positions relative to the other exotic species due to different types that formed on the configuration. The different position in the MDS (Fig. 3) . Even though has the highest WRAP value and refers to high risk to become invasive, but the environmental constraints (the intensity of light/canopy shade availability) becomes the limiting factor for these two species to become very invasive. However, if there is a gap occurred in the forest area, this species will be able to establish and invade.
Another interesting point is the grouping of exotic tree species in the same quadrant of the MDS analysis result ( and ) (Fig. 3) . Habitat preference (relative humidity, light intensity, and soil pH) were similar among these three exotic tree species in Halimun-Salak corridor. These three exotic tree species were mostly found in the interior forest, not in the forest edges. Indeed, these three exotic tree species have not reached invasive stage. However, after a period of adaptation time (lag time), these species will quickly become invasive and will have an impact on the Halimun-Salak corridor ecosystem. Time lag determines exotic plant species to become invasive (Hobbs & Humpries 1995) . IAS management in Halimun-Salak corridor should be focused on species that are already existed in the forest interior. Effective and efficient management can minimize the cost of subsequent management (Radosevich 2007).
's micro-environment preference (three variables: soil pH, light intensity and relative humidity) is very different from almost all exotic species recorded. Backer and Backhuizen (1963) (Table 2 ). There are several factors that may explain the low number of sampling populations of and . First, the number of sampling may be relatively small compared to the pattern of spread of this species in the Halimun-Salak corridor. With the equal number of sampling units, the representation of the types of populations obtained with the clumped distribution pattern is more adequate than diffuse or random dispersal patterns. Secondly, is not (or not yet?) penetrating the ecological constraints that exist in the Halimun-Salak corridor forest to reach the invasive stage.
is still in the process of establishment/early naturalization stage.
naturally occurs in open areas and the seed germination is inhibited by low light intensity (Gentle & Duin 1997 , 1998 
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There are 11 species of exotic plants in the Halimun-Salak corridor area consisted of three woody tree species and eight herbs/shrubs species.
is an exotic species that has the largest WRAP value (24) and is an exotic species with the lowest WRAP value (-4). Exotic tree species have similar environmental preferences.
is an exotic species that has relatively different environment variables compared to other exotic species found in the Halimun-Salak corridor.
Based on the risk assessment of invasiveness and field observation conducted, some recommendations for the management of invasive exotic plant species in the Halimun-Salak corridor are: (1) management of invasive species can be done with several options, but the more immediate the implementation, the cheaper the management cost and the simpler the management methods will be, (2) eradication can be implemented to exotic plant species that have not been abundant in population but have relatively high WRAP value such as and . Whenever possible, eradication should start from the individual which exist in the forest interior and continue toward the outside of the forest, (3) Gradual eradication or control (containment) are two possible management options for exotic plant species that have a very high WRAP score such as , and . Future study should be focused on how to conduct IAS management implementation that gives the smallest impact to the ecosystem of Halimun-Salak corridor. It is important to conduct ecological study of exotic species micro-habitat as well as investigating the impact of these exotic species to Halimun-Salak corridor ecosystem.
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Lantana camara
It is a weed elsewhere in Indonesia 3
It is a weed overseas 2 It is not known to be weedy, but other forms of the plant and/or plants in the same genus are weeds in Indonesia and/or overseas 1
The genus is not known to be weedy 0 2. COMPETITION -How well does the plant out-compete other types of plants?
If Medium. One herbicide application or cultivation kills the plant, but not cutting, grazing or fire 2
Simple. Plants are killed by hand-pulling, cutting, grazing or fire 1
POTENTIAL DISTRIBUTION
HARDINESS -How well is the plant adapted to the local climate?
In the garden it needs no maintenance to establish, grow and fl ower, if planted at the right time of year. The localclimate is similar to other places where it grows in the world. OR, it is a weed of drier, exposed land in the region or in other parts of Indonesia or overseas with similar climate types 3 It needs some maintenance to establish when planted in the garden, but will then grow and flower well without further maintenance. The local climate is harsher in some aspects to what the plant is originally adapted to. OR, it is a weed of wetter, sheltered land in the region or in other parts of Indonesia or overseas with similar climate types 2 It needs some maintenance to establish when planted in the garden, but can then survive unassisted. However, it grows poorly in the local climate and needs occasional maintenance during stressful periods (e.g. watering in dry months). OR, it has naturalised occasionally in the region in specialist habitats (i.e. it has a narrow ecological amplitude) but hasn't formed high-density infestations. It grows in distinctly different climates elsewhere in Indonesia or overseas 
